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ABSTRACT

Background: Pregnant women colonized with Streptococcus agalactiae-Group B
Streptococci (GBS) can transmit the bacteria to their new-borns at the time of birth.
Intrapartum antibiotic prophylaxis (IAP) can prevent this transmission. The aim of this study
is to find out the carriage rate of group B streptococci isolated from pregnant women in
Duhok city, Irag. Other aim is to study the Antibiotic susceptibility patterns of the isolates
and to detect the risk factors associated with the growth of these bacteria.

Methods: Exactly 821 pregnant women living in Duhok city were randomly screened for
GBS colonization, over a period of 7 months from 1st of January, 2022 till 1st of August,
2022. High vaginal swabs (HVS) sample were collected, processed and identification was
performed by Vitek system 2. The isolated strains of GBS were selected for in vitro
susceptibility testing. As well as also risk factors associated with infection were assessed.

Results: GBS was detected in 37/821 accounted (4.51%) pregnant women. Risk factors such
as vaginal discharge, UTI, Diabetes, abortions and still birth did not show major differences
between positive and negative cases of GBS. Pencillin G, Co-Amoxiclav, Nitrofurantoin,
Vancomycin and Ampiciilin have shown the highest sensitivity percentages (93.9%, 93.8%,
88.9%, 87.5% and 84% respectively). The sensitivity rate for other B-Lactams: Cepholothin,
Ceftriaxone and Cefixim were: 70.6%, 63% and 78% respectively. The sensitivity for
Gentamicin was 38.9% and 48.4% for Ciprofloxacin. However, the lowest sensitivity rates
were detected for Clindamycin, Amikacin and Erythromycin: 26.1%, 30% and 30.5%
respectively.

Conclusions: Carriage rates of GBS among pregnant women in this setting are still low-
grade. Penicillin and Ampicillin are the drugs of choice (intra-partum prophylaxis) against
GBS in pregnancy. Co-amoxiclave and Vancomycin also had a high level of sensitivity.
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olonization of Group B induce premature delivery?.

Streptococcus in the vagina and the
peri-anal regions/rectum is a risk factor for
subsequent infection in pregnant women
and newbornrns®. GBS cultures should be
obtained with each pregnancy because
colonization may be temporary and it may

Adoption of screening for maternal genital
tract  colonization and intrapartum
antibiotic prophylaxis has significantly
reduced early-onset neonatal GBS
infections®. Intrapartum antibiotic
prophylaxis is recommended for pregnant
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women between 34 and 40 weeks of
pregnancy®.

Pregnancy has been associated with a high
incidence of invasive GBS disease®. GBS
infections include chorioamnionitis®, post-
caesarean wound infection, postpartum
endometritis, pneumonia and puerperal
sepsis’. And it had been related with
prematurity and foetal death®.

Early onset neonatal infection is acquired
vertically (vertical transmission), through
exposure of the foetus or the baby to
Group B streptococci from the vagina of a
colonized woman, either intra-utero or
during birth after the rupture of the
membranes®,® and!!. The risk factors for
early onset GBS disease include: young
maternal age, preterm delivery (less than
36 weeks), and prolonged rupture of
membranes?.

Late Onset infant infection (7 days to 3
months)  can  cause  meningitis or
bacteraemia. This can be acquired from the
mother or from environmental sources'®.
Other infections include septic arthritis,
osteomyelitis, conjunctivitis and
sinusitis**. Starting antibiotic prophylaxis
before delivery more than 4 hrs is
considered to be effective in prevention of
GBS transmission to the foetus. This is
considered to be an- adequate prophylaxis
antibiotic and effective in prevention of
GBS transmission to the foetus®.
Intravenous penicillin G in a dose of 5
million units is given as a loading dose
followed by 2.5 to 3 million units every 4
hrs during labour till delivery®®. Ampicillin
is a reasonable alternative to penicillin
G.16. If the patient is allergic or GBS is
resistant to both penicillin G and
ampicillin, clindamycin antibiotics
regarded as an alternative drug in a dose of
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900 mg intravenously every 8h16.
Erythromycin is also an alternative for
patients who are allergic to B Lactam
drugs.

Antibiotic resistance among GBS is
considered an  increasing  problem
worldwide so that the aim of this research
is to test the susceptibility of the
antibiotics as part of control measures to
decrease early onset neonatal infections in
Duhok City.

MATERIAL AND METHODS

Type of study: is cross sectional study.
Exclusion criteria: Pregnant women of less
than 34 weeks of gestation and those who
are having recent antibiotics.

Research Ethical Committee approval
from Kurdistan Board of Medical
Specialties has been obtained and patient
formal consent has been applied.

Study population and sampling

High Vaginal Swabs (HVS) were obtained
randomly from a total of 821 pregnant
women between 34 and 40 gestational
week who were attending the consultation
clinics at Azadi Teaching Hospital, Duhok
Hospital for Obstetrics and Gynaecology
and Zakho Maternity Teaching Hospital in
Duhok city at the time period of the study.
Sample processing and Identification:

The swabs were placed in transport media
and transported immediately to the
laboratory not exceeding one hour. The
research work was performed in
microbiology  laboratory in  Hivee
Teaching Hospital in Duhok. Each swab
was cultured on blood agar. The plates
were incubated for 24 -48 hours at 37Co in
a candle jar. Streptococcus agalactiae was
identified by its morphology: B-
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haemolytic colonies on blood agar. All
suspected colonies were sub-cultured and
isolated for biochemical tests. Catalase test
was done first which is negative for
streptococci  then bacitracin  disc  for
susceptibility was applied on blood agar
and incubated for 24-48h. Streptococcus
agalactiae were resistant to bacitracin
discs'’.

Clinical aspects and risk factors were
investigated that included presence of
vaginal discharge, stillbirths, abortions,
vaginal discharge, history of previous
neonatal GBS infection and the presence
of underlying medical conditions mainly
diabetes and urinary tract infections.
Further confirmation of the type of the
bacteria and the antibiotic sensitivity of the
isolates were confirmed by automated
machine (Vitek-2).

Antibiotic sensitivity test:

Antimicrobial susceptibility tests for the
GBS isolates were tested first manually by
Kirby-Bauer disk diffusion method18 and
second by Vitek-2. Table 1 Demonstrate
the various antibiotic discs used for the
study with their potency.

RESULTS

The mean age of the participants (90%)
were between 25 and 40 years old, with
the youngest being 16 years and the oldest
40 years old.

There were no differences between
positive and negative samples regarding
the associated factors (vaginal discharge,
UT]I, Diabetes, abortions and still birth).
About 37 out of 821 (4.51%) pregnant
women showed bacterial growth (B
haemolysis on blood agar) and tested
negative for both catalase and bacitracin
tests which are the characteristics for
Group B streptococci. They were further
confirmed by Vitek-2 machine.

The susceptibility results for GBS strains
were interpreted according to the Clinical
and Laboratory Standard Institute (CLSI)
guidelines'®. Results for sensitivity and
resistance are summarized in Table 2.
Results of the antibiotic sensitivity were
identical via both methods (manually by
disc diffusion method and by automated
machine (Vitek 2). Results for sensitivity
and resistance are summarised in table 2.

Table 1: Antibiotic Discs with their Potency

Antibiotics Disc potency (g)
Penicillin- 1ug
Co-Amoxiclav 30 g
Ampicillin 10 pg
Erythromycin 15 pg
Clindamycin 2 ug
Vancomycin 30 ug
Ciprofloxacin 5ug
Levofloxacin 5ug
Cephalothin 30 ug
Ceftriaxone 30 ug
Cefotaxime 30 ug
Cefixim 5 ug
Meropenim 10 pg
Pipracillin 10 pg
Nitrofurantoin 300 pg
Gentamycin 10 ug
Amikacin 30 g
Cotrimoxazol 25 Ug

Table 2: Antibiotic susceptibility pattern
(percentages of sensitivity and resistance) used
for GBS isolates (No=37) carried out by both
disc diffusion and Vitek2.

Percentage of Percentage of

Antibiotic Sensitivity %  Resistance %
Penicillin 93.9 6.1
Co-Amoxiclav  93.8 6.2
Ampicillin 84 16
Erythromycin ~ 30.5 69.5
Clindamycin 26.1 73.9
Vancomycin 87.5 125
Ciprofloxacin  48.4 51.6
Levofloxacin  68.4 31.6
Cephalothin 70.6 29.4
Ceftriaxone 63 37
Cefotaxime 78 22
Cefixim 56.3 43.7
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Percentage of Percentage of

Antibiotic Sensitivity %  Resistance %
Meropenim 77.8 22.2
Pipracillin 50 50
Nitrofurantoin  88.9 111
Gentamycin 38.9 61.1
Amikacin 30 70
Cotrimoxazol  46.2 53.8

DISCUSSION

There are still few recent data from Duhok
city regarding GBS colonization in
pregnancy and their new-borns. In this
study, the colonization rate for GBS
among pregnant women was 4.51%. This
finding is relatively lower than some other
studies such as in Ethiopia 7.2%%, in
Turkey 8%?2! and china 7.1%%%,10 to 30%
in United States, 6.5% up to 36% in
Europe, 7.1 to 16% in Asia, 9.1 to 25.3%
in the Middle East, and 11.9 to 31.6% in
Africa. There are reports of higher rates of
GBS colonization compared with this
study as it was 28.4% in Brazil?®. These
disparities could be explained by the fact
that rates of maternal GBS colonization
during pregnancy varies in worldwide,
possibly due to differences in the studied
population (in terms of age, race,
geographical area and sexual behaviour),
methods of sample collection, type of sites
cultured, type of medium used and
diagnostic methods.

Although the risk factors for GBS
colonisation were found to have a
significant relationship with the history of
abnormal vaginal discharge but in this
study there were no major differences
between carriers of GBS regarding the
associated factors (vaginal discharge, UTI,
Diabetes, abortions, still birth) and the
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gestational age between 34-38 weeks and
38-40 weeks were similar. Only one
carrier for GBS coexisted with candida
spp. It is difficult to determine if the
difference of the associated risk factors
between studies are due to genetic factors
or uneven carriage rate geographically.
Majority of isolates tested were susceptible
to penicillin 94%, ampicillin 84% and co-
Amoxiclav  93.8%. Accordingly, these
antibiotics will remain the drug of choice
for intrapartum prophylaxis. These results
correlates well with the CDC clinical
guidelines for the use of penicillin and
ampicillinase the drug of choice in
management and also had a great effect in
prevention of GBS infection in both the
mother and foetus?,

The sensitivity pattern for erythromycin,
Clindamycin and Amikacin were 30.5%,
26.1% and 30% respectively which is
regarded as the lowest sensitivity rate. The
high  resistant  pattern  for  both
erythromycin and clindamycin (as 69.5%
and 73.9% respectively) agrees with a
study done in Irag which had highest
sensitivity to penicillin and ampicillin but
highest incidence of resistance to
erythromycin and clindamycin 58.6% and
45.6% respectively?®. This agrees with a
recent study done in china with a resistant
rate of 84.5% and 87% for erythromycin
and clidamycin®.

There is high percentage of sensitivity for
Vancomycin and this will be useful for
patients who allergic to penicillin and
resistant to Clindamycin. Resistance to
erythromycin can induce resistance to
Clindamycin.

The incidence of resistance for Gentamicin
(61.1%) indicates that the isolates will not
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be affected synergistically by the
combination of penicillin and Gentamicin.
Nitrofurantoin  also  showed  high
percentage of sensitivity (88.9%), but is
usually avoided in pregnancy as it might
cause haemolytic anaemia in the foetus27.
Ciprofloxacin had 48.4% of sensitivity
which is less active than the newer
Quinolone: Levofloxacin which had 68.4%
of sensitivity.

This study concluded both Penicillin and
Ampicillin are still the drugs of choice
(intra-partum prophylaxis) against GBS in
pregnancy in city of Duhok. The
recommendation is regular surveillance of
antibiotic sensitivity will determine best
prophylaxis and therapy of GBS infection
resistance.

REFERENCES

1. Gao, K., Deng, Q., Huang, L., Chang,
C., Zhong, H., Xie, et,al. Diagnostic
Performance of Various Methodologies
for Group B Streptococcus Screening in
Pregnant Woman in China. Frontiers in
Cellular and Infection
Microbiology.2021;11.

2. What are the risks of group B
streptococcus (GBS) infection during
pregnancy? [online] Awvailable at:
<https://www.nhs.uk/common-health-
questions/ pregnancy/what-are-the-
risks-of-group-b-streptococcus-
infection-during-pregnancy {Accessed
18 May 2022},

3. Nadeau, H. and Edwards, R.
Prophylaxis Against Early-onset Group
B Streptococcus Infections in Pregnant
Women Who Are Allergic to
Penicillin. Clinical Obstetrics &amp;
Gynecology.2019; 62(4): 771-780.

4. Furfaro, L., Chang, B. and Payne, M.

Perinatal ~ Streptococcus  agalactiae
Epidemiology and Surveillance
Targets. Clinical Microbiology

Reviews.2018; 31 (4)

5. Raabe, V. and Shane, A. Group B
<i>Streptococcus</i>(<i>Streptococcus
agalactiae</i>). Microbiology
Spectrum. 2019; 7(2)

6. Kidshealth.org. 2022. Group B Strep
and Pregnancy (for Parents) - Nemours
Kids Health. [online] Available at:
<https://kidshealth.org/en/parents/group
b.html> [Accessed 18 May 2022].

7. Flores-Mireles, A., Walker, J., Caparon,
M. and Hultgren, S. Urinary tract
infections: epidemiology, mechanisms
of infection and treatment
options. Nature Reviews Microbiology.
2015; 13(5): 269-284.

8. Committee  Opinion  No.  485:
Prevention of Early-Onset Group B
Streptococcal Disease in  Newborns.
2022.

9. Baker, C., n.d.Red book atlas of
pediatric infectious diseases. NHS.UK.
2022.

10. Obstetrics &amp; Gynecology. The
American College of Obstetricians
and Gynecologists. 2019; 134(1): 1-1.

11. Salama, K., Gad, A. and El Tatawy,
S. Sepsis profile and outcome of
preterm neonates admitted to neonatal
intensive care unit of Cairo University
Hospital.2022.

12. JR, V., L, M. and SJ, S. Prevention of
perinatal group B  streptococcal
disease--revised guidelines from CDC,
2010. [online] PubMed. Available at:
<https://pubmed.ncbi.nlm.nih.gov/210
88663/> [Accessed 25 April 2022].



SCREENING OF GROUP B STREPTOCOCCUS AGALACTIAE AMONG PREGNANT

13.

14.

15.

16.

17.

18.

Kohli-Lynch, M., Russell, N., Seale,
A., Dangor, Z., Tann, Etal.
Neurodevelopmental Impairment in
Children After Group B Streptococcal
Disease =~ Worldwide:  Systematic
Review and Meta-analyses. Clinical
Infectious Diseases, 2017,
65(suppl_2): S190-S199.

Cleveland Clinic. Group B Strep In
Pregnancy: Test, Risks & Treatment.
[online] Available at:
<https://my.clevelandclinic.org/health/
diseases/11045-group-b-
streptococcus--pregnancy> [Accessed
27 August 2022].

Dilrukshi, G., Kaottahachchi, J.,
Dissanayake, D., Pathiraja, R.,
Karunasingha, J., Sampath, M., et, al,
Group B <i>Streptococcus</i>
colonisation and their antimicrobial
susceptibility among pregnant women.
2020.

Obstetrics ~ &amp; Gynecology.
Prevention of Group B Streptococcal
Early Onset Disease in New-borns:
2020; 135(2): e51-e72.

Faro, J., Bishop, K., Riddle, G.,
Ramirez, M., Katz, A., Turrentine, M.
and Faro, S. Accuracy of an
Accelerated, Culture-Based Assay for
Detection of Group B
Streptococcus. Infectious Diseases in
Obstetrics and Gynecology: 2013; 1-4.
Humphries, R., Bobenchik, A,
Hindler, J. and Schuetz, A. Overview
of Changes to the Clinical and
Laboratory Standards Institute
Performance Standards for
Antimicrobial Susceptibility Testing,
M100, 31st Edition. Journal  of
Clinical Microbiology: 2021; 59(12).

19.

20.

21.

22,

23.

24,

Abbey, T. and Deak, E. What's New
from the CLSI Subcommittee on
Antimicrobial Susceptibility Testing
M100, 29t Edition: Clinical
Microbiology ~ Newsletter,  2019;
41(23): 203-209.

Woldu, Z., Teklehaimanot, T., Waji,
S. and Gebremariam, M. The
prevalence of Group B Streptococus
recto-vaginal colonization and
antimicrobial susceptibility pattern in
pregnant mothers at two hospitals of
Addis Ababa: Ethiopia. Reproductive
Health: 2014; 11(1).

Barbaros, 1., Murat, C., Mehmet, V.,
Ismet, T., Can, K., Sukufe, D., Ismail,
C. and Yildiz, P. The colonization
incidence of group B streptococcus in
pregnant women and their new-borns
in Istanbul: Paediatrics International,
2005; 47(1): 64-66.

Lu, B., Li, D., Cui, Y., Sui, W,
Huang, L. and Lu, X. Epidemiology of
Group B streptococcus isolated from
pregnant women in  Beijing,
China. Clinical  Microbiology and
Infection, 2014; 20(6): O370-0373.
Melo, S., Costa, A., Silva, F., Silva,
N., Tashima, C., Cardoso, R, et al..
Prevalence of Streptococcus
agalactiae colonization in pregnant
women from the 18th Health Region
of Parand State: Revista do Instituto
de Medicina Tropical de S&o Paulo,

2018; 60(0).
Assefa, S., Desta, K. and Lema, T.
Group B  streptococci  vaginal

colonization and drug susceptibility
pattern among pregnant women
attending in selected public antenatal
care centers in Addis Ababa, Ethiopia.



Duhok Medical Journal

Volume 17, Issue 1, 2023

25.

BMC Pregnancy and Childbirth, 2018;
18(1).

Zaki, D. and Hamed, Z. Molecular and
Bacteriological Characterization of
Local Group B Streptococci (GBS) in
some Iragi Pregnant Women: [online]
Available at:
<https://www.researchgate.net/publica
tion/312538260 Molecular_and_Bact
eriological_Characterization_of Local

_Group_B_Streptococci_GBS_in_so

me_lIraqi_Pregnant_WomenEnter _title
>2014; [Accessed 30 August 2022].

26.

27,

Lu, B., Li, D., Cui, Y., Sui, W,
Huang, L. and Lu, X. Epidemiology of
Group B streptococcus isolated from
pregnant women in Beijing, China.
Clinical Microbiology and
Infection,2014; 20(6): O370-0373.
NevioCimolai and Tomas Cimolai.
Nitrofurantoin and pregnancy: 2007,
176: 1860-1861.



SCREENING OF GROUP B STREPTOCOCCUS AGALACTIAE AMONG PREGNANT

Olugaydd g U o 133 Lggaondy JaSs (o Liigs ¢nlild 0305 (S 915 LiguuSad (s (rley dlesSo yduw (1 yaSas sila ylig Ligh Sl
(S 0dSy alosdd (iuldgSdd (B ails Oleds 9 Cemd 29 ObSg9n (iS5 Bl (Sgue) LiguuSad (i § (uipmyds 943

ASCigun il G (Pl 390 95 Lyl

G a5k J obSg9a ool Boud iy by (B) LegS 5 5uSeSeT i LiiuladSad 153, Ledil) o9dl (ool oS (B3 gile
Omltd S (e yfbian e (5 ydSI IS Ll 39 0S5 9 OISigi 0S5 (liiliad ad Ly liiwda (S31gd Ld oS 9439 (S gaa
Mg ASdy OlB LiibaS joag (gguedl)

9 (GHsde) ouls 0 Saip (B) ouss (S J ugdd plutelaiad d3la L899 (e 8l (821) s 15518 sy
e 5 2022 j4ly)) olisas c@as Sgle g3 (B) Lo oS 5 (dgatdall @i59Sl) GluSSeT o (sleaiud) U yS5uiglsS

AR (G5 o A8) (pliudd Uy 935 (%1 5u04n A0l S¢Sl o o by SeiliaBad 959 (2022

CHASIS,IS g GLSg9a (o 4l Bo) uSeSes a5 737 Liggaad (19ss 05 (37) S (B) LagS 5 0185k s splosias
Ledigmdi (S0 LigguSlag (199am yda (S (S LiguwSdd (pah Oly Liggud S (o Liuemdd UL y03) 01,840 5l liiw yide

(98 (58 Bou afaSaig Ailyey bl J (0)S ks AGla ad o)de ook (S,Sad

(3 y S )iiuudd 13y Ca 3 Crubussiiod’ 9 Cppunglo gSIB (il 989 i (@IS S0l (G Gulucs oS 0,85l Sla
Lh o B o B-lactam g shlciwan 158, (LS s J el 284 287,5 88,9 #93,8 293,9 4l
1) G elS S (S 4l Luogyda LS8 s J el #78 483 i 70.6 S 0095 s (oM < o gl
Omugleliine g3 (S sbciuda 1359 L8 dags J i #30.5 #30 226, 1 fpuuslo g ) (caolSoaail (CpugloltidS g3 (8 yLiiuda

omuluSglag ;o g9 748.44 2.38.9

Luogyad (533 (13 kiS993 Sglas cruatyly) GBS 15 il8gga (gles ai 6 o o ¢y il Cyrlusiod’g crubuics spladidd o3

0S5l d3la IS uS9aig (e gl § (S bt 4B (o iy (Sl



Duhok Medical Journal Volume 17, Issue 1, 2023

daMAl
Glad) [ GlwaS pald) [ gas disa A Jalsal) sleail) (G o Ao ganall (e dpaial) iy gSal) and

gl ae 8N s JULY) (goaal st undl o (Q) desane Bl clysSall et :cilaally dudlal)
S Ol DA e JENT 138 pie Sar 5 WS Jalsal) slatll s (ganll o Aghene Lol LS, cligl) Jaes
(IAP) 5:Yl) oLl dgaall claliaally

Auae & Jalsal) cleall e Agiaall (B) deganall (o dodiall iyl it Jars ddja 9o dadjall oda e Cangl)
MKl o3a gaty Aladiyall 55ladl) Jalse e CadSllg digaadl cilaliaall g jaall Gl Lalail Al 5 Slsan

dosanall o dpdiall Clysall Jlaaind Jlpde IS0 @loas dire A Giaed Jala Byal AYY and it daal) @0k
sl 5 (2022 sl g e oDl anlgll (352022 sl sed e J5Y) () el dras Jlae e B
el 8 daulual) HLaaY B deganall (ye Lsiad) cyoall dlg jaall YL

dalse ek ol L dalsall slall (e (74.51) 37 4 B dcgandll o ddkal)l cilyoSall o RSN 2 bl
Lyl cVAD) G 80 By (Al 52Y5llg aleay) ¢ (ySaall cdl o) lilenall lgall daligall b3l EY1) 5yskasl
e ganall 03¢l Lulidl

Zules s eI Ampicilling Vancomycins Nitrofurantoin s Co-Amoxiclav s Pencillin G ekl
i3V B-Lactam lSial dualuall Jame o (s e /845 /87.5 (/88.9 (/93.8 (/93.9)
Ji e cadsl & celly pag . il e /78 /63 ¢/70.6 :uls Cefixim s Ceftriaxone s Cepholothin
Lules @il . sl e 73055 730 /26.1 :omemas il palSad) pulahiil€l Lulia Jaa

cOelaSolag ynll 748.4 5 738.9 (paenlinall

OS5 . daall cli] GBS aca (52Ysl) el L)) dolanaad SV dipa¥1 15lS ClsnnaY s Gl of tclaliinuy)
owleall (e Jle (g5t L Vancomycin s Co-Amoxiclav sl



